The effect of calcium ions on the activated partial thromboplastin time of heparinized plasma.
The effect of calcium chloride (CaCl2) on the activated partial thromboplastin time (aPTT) of heparinized plasma was studied. The aPTT ratio (heparinized plasma:control plasma) increased as the CaCl2 concentration to recalcify the plasma was increased from 15 to 35 mmol/L CaCl2. Platelet-poor plasma from patients receiving intravenous heparin, and in vitro heparinized plasmas from either coumarinized patients or plasma depleted of the vitamin K-dependent factors, displayed the calcium-dependent increase in the aPTT ratio. The magnitude of the calcium-dependent change in the aPTT ratio was similar for the three partial thromboplastins studied. Heparinized blood collected in 3.2% and 3.8% citrate demonstrated the calcium-dependent increase in the aPTT ratio. The authors have also studied the effect of the divalent cations (Ca+2, Mg+2, Zn+2, and Sr+2) on the anti-Factor Xa activity of heparin to determine whether the calcium-dependent increase in the aPTT was due to an increase in the anti-Factor Xa activity. The anti-Factor Xa activity of heparin was measured using chromogenic substrate S-2251, purified Factor Xa, and excess antithrombin III. The anti-Factor Xa activity of heparinized plasma increased 2.4-2.8-fold as the divalent cation concentration was increased from 0-5 mmol/L. Similar results were obtained using purified bovine Factor Xa, antithrombin III, and heparin in the absence of plasma. These results suggest that divalent cations play an important role in modulating heparin's anticoagulant activity in vitro. In addition, the CaCl2 concentration used to recalcify plasma is an important variable that modifies heparin sensitivity of the aPTT. Furthermore, divalent cations play an important role in regulating the anti-Factor Xa activity of heparin in vitro.